OBJECTIVES: This review examines the results of randomized controlled trials in which behavioral weight loss interventions, used alone or with pharmacotherapy, were provided in primary care settings.
ment guidelines for clinicians. However, numerous barriers exist to the provision of behavioral counseling by PCPs. They include practitioners' lack of time, skills, resources, and reimbursement, as well as competing demands of the many other recommended preventive services. [10] [11] [12] Moreover, most of the evidence for obesity treatment is derived from efficacy studies that were conducted in academic medical centers and that may have limited relevance for primary care. 13 The Task
Force acknowledged the potential difficulty of PCPs offering intensive weight loss counseling and suggested that practitioners consider referring patients for such care. The Task Force also concluded that the evidence was "insufficient to recommend for or against the use of moderate-or low-intensity counseling" (i.e., less than two visits per month). 6 Practitioners and researchers know little about the efficacy of behavioral weight loss interventions that can be delivered in primary care practice. 14, 15 The primary goal of this review is to examine the results of studies that delivered behavioral counseling alone or in combination with pharmacotherapy.
METHODS
We examined studies of primary care-based weight loss interventions in US adults. Inclusion criteria included: (1) the study was a randomized controlled trial of a weight loss intervention in adults; (2) counseling was conducted by a PCP or another provider working in the primary care office (or the trial was implemented in a setting explicitly intended to simulate primary care); (3) the study was conducted in the US. Exclusion criteria included: (1) intervention trials that were not primary care-based; (2) non-US studies; (3) pediatric trials; (4) studies based in primary care and related to obesity but that were not intervention trials (e.g., surveys). We included only studies from the US because we wished to assess the effectiveness of interventions delivered in the context of this nation's health-care system. 16 Given the limited literature, studies were not excluded on the basis of sample size, treatment duration, or participants' characteristics (e.g., presence of obesity co-morbidities). We searched databases that included PubMed (393 titles/ abstracts reviewed), Medline (362), the Cochrane Library (33), EMBASE (705), and CINAHL (179), using the search terms "obesity OR obesity, morbid" and "primary health care" (for EMBASE; "primary medical care"). The search covered 1950 to the present (last updated January, 2009). Bibliographies of studies, as well as of prior qualitative and systematic reviews, 13, 15, [17] [18] [19] [20] [21] also were examined to ensure completeness of the search. Quality of studies was rated using the CONSORT criteria, as well as questions from the Agency for Healthcare Research and Quality's Methods Guide for Comparative Effectiveness Reviews. 22, 23 Each author reviewed the studies independently. No disagreements between the two authors occurred during data abstraction. Figure 1 outlines the literature search and shows that 1,672 abstracts were reviewed to find the 10 studies that met our inclusion criteria. Decisions about inclusion were made based on the abstract, except for eight additional studies that required review of the full manuscript. Weight losses abstracted from studies were based on intent-to-treat analyses, unless otherwise noted.
RESULTS
The review identified two principal approaches that have been tested for PCPs to manage obesity in their own practices (see Fig. 2 ). The first is for practitioners to provide behavioral weight loss counseling themselves, with or without the addition of pharmacotherapy. The second option, referred to as collaborative obesity management, uses a team approach in which a non-physician (e.g., registered dietitian) serves as the primary treatment provider, with the physician in a supporting role. 24, 25 Figure 2 presents these two approaches, along with referral options available to PCPs.
Characteristics of the Studies Reviewed
Of the ten studies that met inclusion criteria, only two met the Task Force's recommendation for a high-intensity intervention (i.e., at least two visits per month for the first 3 months). 26, 27 Four other trials were moderate intensity (i.e., monthly contact), [28] [29] [30] [31] and the remaining four studies were low intensity. [32] [33] [34] [35] In the active treatment arms of the high-, medium-, and low-intensity studies, the mean number of treatment contacts was 17 (over 7.5 months), 14.8 (over 13.5 months), and 7.2 (over 16 months), respectively. Only one of the ten studies 27 was conducted, in its entirety, after the publication of the Task Force's recommendation. Six of the ten studies gave explicit descriptions of the training and supervision of PCPs during the trial. [30] [31] [32] [33] [34] [35] (In one of these studies, PCPs were not trained separately, but rather were given the same educational materials that were provided to patients.
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) Of the ten studies, we rated two as good quality 32, 35 and the other eight as fair, according to the CONSORT criteria. [26] [27] [28] [29] [30] [31] 33, 34 High attrition (≥35%) was observed in several studies and in two trials 26, 27 was not accounted for by the use of intention-to-treat analysis (in which the baseline weight or last observed weight was carried forward for dropouts). ; all were female, and most were African-American. Counseling materials were individualized for each patient. An intent-to-treat analysis revealed that the PCP counseling group lost an average of 1.4 kg at 6 months, compared to a gain of 0.3 kg in patients who received usual care (p = 0.01). As shown in Table 1 , changes for the two groups at 18 months were -0.5 vs. +0.1 kg, respectively (p = 0.39). In a similar study, Christian et al. 32 ; 67% were female, and 50% were Latino. Counseling was provided using lifestyle change goal sheets that were individualized to patients. Patients in the control group also had quarterly visits with their PCP, but did not receive the lifestyle change goal sheets. After 1 year, patients in the counseling group lost 0.1 kg, compared to a gain of 0.6 kg in the control group (p = 0.23). The odds of achieving a 5% weight loss were higher in the intervention group (p < 0.01).
Treatment of Obesity by PCPs
Ockene et al. examined the benefits of brief PCP counseling among overweight and obese patients with hyperlipidemia. 34 Patients had an average age of 49.3 and BMI of 28.7 kg/m 2 ; 56% were women and 95% were Caucasian. A total of 45 PCPs were randomized to provide one of three interventions: (1) usual care, (2) physician nutrition counseling, or (3) physician nutrition counseling + office support for intervention delivery. Office support included provision of dietary assessments to patients and counseling materials to PCPs, as well as flagging the results of dietary assessments during PCP visits. As shown in Table 1 , patients in these three groups were seen by their PCPs an average 3.4, 3.1, and 3.6 times during the trial, respectively. After 1 year, only the patients of physicians in the third arm achieved a statistically significant weight loss (2.3 kg) as compared to the control group (weight change of 0.0 kg; p < 0.001). Weight change in the second arm (1.0 kg) was not significantly different from that in the other two groups. In a similar investigation, Cohen et al. randomized resident physicians who were treating obese patients with hypertension to: (1) nutrition counseling training or (2) usual care. 31 Patients had an average age of 59.5 years and BMI of 34.1 kg/m 2 ; gender and ethnicity were not reported. Patients in the two groups were seen 9.7 and 5.2 times during the 1-year study. (Those in the intensive treatment arm were offered monthly visits.) Patients of PCPs that received nutrition counseling training lost 0.9 kg, while patients of PCPs in the control group gained 1.3 kg. The difference between groups was not statistically significant (p > 0.05; exact p value not provided).
PCP Counseling plus Pharmacotherapy. Three studies have tested the effectiveness of lifestyle counseling plus pharmacotherapy provided by PCPs or as part of interventions that modeled brief office visits for obesity. 29, 33, 35 A 2-year study of orlistat, 33 conducted principally in PCP practices, randomized patients to placebo, orlistat 60 mg tid, or orlistat 120 mg tid.
Patients had an average age of 42.5 years and BMI of 36.0 kg/m 2 ; 72% were female and 89% were Caucasian. All patients received the same brief lifestyle counseling, which consisted of a calorie prescription, instruction in record keeping, written materials on weight management, and a series of four videotapes on lifestyle modification. In addition, patients were assessed by their PCPs ten times during the trial. As shown in Table 1 An algorithm for identifying an appropriate weight loss option. After treating cardiovascular disease (CVD) risk factors and assessing patients' activation for weight loss, primary care providers (PCPs) may elect to offer behavioral counseling themselves (with or without pharmacotherapy) or to provide counseling in collaboration with other practice staff. Alternatively, PCPs may refer patients to community programs (e.g., Weight Watchers) or to obesity treatment specialists (e.g., medically supervised programs, bariatric surgery).
respectively (p = 0.001 for both orlistat groups compared with placebo). A second trial of orlistat was conducted in a research clinic but sought to simulate brief office visits for obesity. 29 Patients had an average age of 41.0 years and BMI of 36.1 kg/m 2 ; 92% were female, with 36% Caucasian, 38% African-American, and 26% Latino. They were randomized to: (1) monthly, 15-20 min weight loss counseling visits (conducted by a nurse or registered dietitian), (2) orlistat alone (120 mg tid), or (3) the combination of brief counseling visits plus orlistat. At 1 year, patients in the two groups that received orlistat both lost an average of 1.7 kg, while those in the counseling-alone group gained 1.7 kg (p < 0.001 for arms 2 and 3, compared to arm 1).
In another medication study, PCPs provided: (1) sibutramine alone (15 mg/day), with eight brief visits over 1 year to monitor blood pressure and pulse, or (2) sibutramine (15 mg/ day) plus brief lifestyle counseling, provided during the eight visits. 35 Patients had an average age of 43.6 years and BMI of 37.9 kg/m 2 ; 80% were female, with 68% Caucasian, 27%
African-American, and 5% Latino. Those in the sibutramine + brief counseling group were required to keep food and activity records for the first 18 weeks, at which time they lost significantly more weight than individuals treated by sibutramine alone (7.5 vs 5.0 kg, respectively; p = 0.05). Weight losses of the two groups were 7.3 and 4.7 kg at 1 year (p > 0.1).
Collaborative Obesity Treatment
Three studies have evaluated collaborative obesity care, in which registered dietitians or nurses were enlisted to support PCPs' provision of weight loss counseling. [26] [27] [28] Patients studied by Ashley et al. 26 were randomly assigned to one of three arms:
(1) every-other-week counseling by a registered dietitian (RD), (2) every-other-week counseling by a RD, plus meal replacements, or (3) every-other-week visits with a nurse or physician, plus meal replacements. Patients had an average age of 40.4 years and BMI of 30.0 kg/m 2 ; all were female. (Ethnicity was not reported.) As shown in Table 2 , weight losses at 1 year in the three groups were 3.4, 7.7, and 3.5 kg, respectively (p = 0.03 for group 2, as compared to groups 1 and 3), suggesting that meal replacements and RD counseling had an additive effect. Ely et al. 27 randomized 101 patients in three rural primary care practices to: (1) educational materials or (2) educational materials, plus a series of eight phone calls from a masters- . (Means were not given for these values.) Sixty-eight percent were female, with 73% Caucasian and 27% African-American. Patients in both groups received calorie and exercise prescriptions, as well as semi-annual 10-min visits with a RD. Those in the first group additionally received monthly telephone calls from a RD. Weight losses after 6 months in the two groups were 1.6 and 0.9 kg (estimated from a figure), but both interventions were associated with minimal weight losses after 2 years (0.4 and 0.2 kg, respectively; p = 0.5).
DISCUSSION
Results of this review reveal how little research has been conducted on the management of obesity in primary care practice. Of the ten studies that met criteria for inclusion, only two met the Task Force's recommendation of providing a highintensity intervention (at least two visits per month for the first 3 months). 26, 27 One of these two studies incorporated collaborative obesity treatment in which a dietitian met with patients twice a month and provided meal replacements. 26 Participants lost 7.7 kg, which met the criterion of clinically significant weight loss (i.e., ≥5% of initial weight). The other high-intensity trial, which provided twice monthly contact by phone for the first 3 months, produced a loss of 4.3 kg. 27 Weight loss, however, in this latter study was calculated from a completers analysis (based on 50% of participants) and is likely to overestimate the efficacy of the intervention. Of the remaining eight trials, four were of moderate intensity (at least one counseling visit per month), and four were of low intensity (<1 visit per month). Two of the four low-intensity studies produced a clinically significant weight loss by combining lifestyle counseling with either sibutramine or orlistat. 33, 35 Of the three studies that combined counseling and pharmacotherapy, two trials sought explicitly to simulate brief primary care office visits but were conducted in research clinics. 29, 35 Thus, the results of these studies must be interpreted with caution. None of the four studies in which PCPs provided low-to moderate-intensity behavioral counseling alone [30] [31] [32] 34 resulted in clinically significant weight loss. Weight losses in the active treatment arms of these trials ranged from 0.1 kg to 2.3 kg. The Task Force gave low-and moderate-intensity behavioral counseling an "I" recommendation (insufficient evidence for or against). The results of this review suggest that low-and moderate-intensity counseling, delivered by a PCP alone, is unlikely to result in clinically significant weight loss.
As noted previously, all but one of the ten trials reviewed here were conducted prior to the Task Force's recommendation for high-intensity counseling. This recommendation was based largely on the results of efficacy trials, such as the Diabetes Prevention Program, that were conducted in academic medical centers. The time, effort, and expense required for PCPs to provide such care would appear to be prohibitive for most practitioners in the absence of adequate reimbursement and with the already pressing demands of office practice. [36] [37] [38] However, further research clearly is warranted to assess the results of PCPs' providing high-intensity behavioral counseling, as recommended by the Task Force. Studies should include economic analyses to determine the costs and cost-effectiveness of such care as compared to self-help (e.g., Take off Pounds Sensibly) and commercial (e.g., Weight Watchers) programs.
The selection criteria for this review were not designed to capture studies in which the PCP may elect to play a more supportive or consultative role (e.g., assess, agree, advise, assist, arrange) and refer patients to more intensive weight loss interventions that are delivered outside of primary care settings. These treatment options have been summarized in detail in previous reviews. 21, [39] [40] [41] [42] [43] [44] Commercial programs, such
as Weight Watchers and Jenny Craig, have been shown to produce weight losses of 5 to 7% of initial weight. 45, 46 Intensive behavioral treatments provided in academic medical centers, such as in the Diabetes Prevention Program, 4 can help patients achieve a weight loss of 7-10%. 47 Medically supervised programs (OPTIFAST, Health Management Resources) may induce losses of 15-25% of initial weight using meal replacements, [48] [49] [50] [51] [52] although patients have difficulty sustaining losses of this size, even when provided weight maintenance therapy. 48, 51, 53 Pharmacotherapy (e.g., orlistat, sibutramine), when prescribed alone, produces modest losses of 4 to 5% of initial weight. 54 However, interventions that combine pharmacotherapy with intensive lifestyle modification may induce losses of 8-12% of initial weight. 35, [55] [56] [57] Medication must be taken longterm to maintain weight loss. 56, 58 Bariatric surgery is the most effective method of inducing and maintaining weight loses of 15% (gastric banding) to 25% (gastric bypass). 40, 42 Surgery has been shown to ameliorate (or fully control) co-morbid conditions, particularly type 2 diabetes, 40, 59 and in a matched cohort study, to reduce mortality. 60 Surgery also carries the highest risks of complications, including peri-operative mortality. 61 PCPs who elect not to provide behavioral weight counseling themselves must still play a critical role in assessing and treating obesity-related cardiovascular risk factors. Tight control of type 2 diabetes, hypertension, and hyperlipidemia-all of which are common among overweight and obese individuals-is associated with reductions in morbidity and mortality. [62] [63] [64] [65] A recent paper underscored the importance of treating CVD risk factors in overweight and obese individuals. 66 Once they have evaluated and treated obesity-related risk factors, PCPs can identify the most favorable weight management options for a given patient. In addition to guidance provided by the American Medical Association and the American College of Physicians, the National Heart Lung and Blood Institute devised an algorithm for obesity treatment based on BMI and on the patient's number of CVD risk factors. 5 Options range from a comprehensive program of lifestyle modification (i.e., diet, exercise, and behavior therapy) to bariatric surgery. PCPs who work in integrated health-care systems may have access to this range of weight management interventions.
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Those who do not have such access in their practice settings can refer patients to commercial or self-help programs or to weight loss specialists, as described above.
Research on the management of obesity in primary care is in its infancy. Little is known about the clinical and costeffectiveness of weight management provided by PCPs. Results of this review suggest that: (1) low-intensity PCP counseling alone is insufficient for achieving clinically meaningful weight loss in obese adults, and (2) available data do not indicate how best to incorporate PCPs into more intensive approaches (e.g., collaborative treatment) to achieve this goal. More research is needed on collaborative interventions that involve other members of the clinical care team, as well as call centers and other community linkages. 72, 73 Without more effective therapies, greater resources in their practices, and more adequate reimbursement, 74, 75 PCPs alone cannot be expected to provide effective weight management for all of their patients who require it.
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